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general description 

Expressly designed for TV servicing, the Model 232 (249) Peak-to- 
Peak VTVM features a fuM-wave, high frequency rectifier circuit that re- 
sponds to and measures the peak-to-peak voltage value of complex and sine 
waveforms even when DC is present. It also reads the rms voltage of sine 
waves (on a separate scale), dc voltage values, and resistance values. For 
consistently high accuracy, there are seven non-skip ranges on all functions 
to provide a uniform 3 to 1 scale ratio between adjacent ranges. 

me input resistance on ail dc voltage ranges is 1 i megohms, which 
is high enough to prevent loading error and yet not so high as to impair the 
stabilityof the instrument. The dc voltage ranges may be extended to 30, 000 
volts (with accessory High Voltage Probe HVP"! or HVP“2) and may also be 
used for RF voltage measurement up to 250 me (with accessory RF Probe Model 
PRF"1 1 ). The frequency response of the ac voltage ranges extends from 30cps 
to 3 me. for a source of 100 ohms or less. 

Facilities that increase the accuracy, versatility, and ease of oper- 
ation include zero- center indication for discriminator alignment and bias 
measurements; zero adjustment unaffected by changing function or range; 
separate scale for low ac voltage measurement; electronic protection against 
meterburn out; adjustment of all calibration controls without cabinet removal; 
and UNI“PROBE, a single unit probe used for all functions. 

The Model 232 (4 1/2" meter) and the Model 249 (7 1/2" meter)are 
identical electrically. Where portability is desired, the Model 232 is pref- 
erable because of its extremely compact design. The Model 249 is an ideal 
bench instrument, having extra long scales to minimize reading errors and per- 
mitting permanent placement of the equipment at a practical working distance. 
Both instruments are ruggedly housed, professional in appearance, and highly 
dependable and trustworthy measurina devices that will prove extremely val- 
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uoble in television, fm-am radio servicing, andmany industrial applications. 

specifications 



DC VOLTMETER: 

Ranges 0 to 1 .5,5, 15, 150,500, 1500 volts 

input Resistance 11 MQ 

Accuracy ±3% of full scale or better. 



Range extended to 30,000 volts with High Voltage Probe HVP"1 or HVP"2 
(1090 MQ multiplier resistor recommended). 




AC VOLTMETER: 

RMS values of Sine Waves 0 to i .5 volts on separate LOW“AC scale 

0 to 5,15,50,150,500,1500 volts 

Peak-to-Peak Values of Sine ... 0 to 4 volts on separate LOW”AC scale 
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Input Resistance & Capacity .... 1 MQ , shunted by 60 mmf (approx. ) 

Accuracy ±5% of full scale or better. 

Frequency Response 30 cps to 3 Me (source Z 100 Q or less) 

RF voltage measurement to 250 Me (accuracy ±10%) with RF Probe PRF“11 

OHMMETER: 0 to 1000 Megohms in 7 ranges — RXl ,RX10,RX100,RX1000 
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TUBE COMPLEMENT: 1~6AL5 twin-diode as full-wave peak-to-peak rectifier 
1“12AU7 twin-triode in vacuum-tube balanced bridge circuit 



POWER SUPPLY: Transformer-operated selenium rectifier; 1 .5 volt flashlight 
cell . 

POWER REQUIREMENTS: 105-125 volts AC, 50"60 cps; drain: 5 watts 



OVERALL SIZE: Model 232 “8 l/2"h,5"w,5"d; Model 249" 8 1/2 'h, 13"w,5"d 
WEIGHT: Model 232 "7 pounds; Model 249 "9 pounds 

CASE: Steel cabinet, grey wrinkle finish; satin-aluminum panel, deep-etched 
and rub- proof 

Supplied complete with UNhPROBE (combined isolating and direct probe, 
used for all functions and ranges) and ground lead. 



operation 

PRELIMINARY ADJUSTMENTS 

1. Connect theUNhPROBE to the VOLTS-OHMS terminal, and the Ground 
Cable to the GND. terminal. 

2. Plug the line cord into an outletsupplying 105“125 volts AC, 50“60cps. 

3. Set the FUNCTION selector at "+DC VOLTS" and the UNhPROBE at 
"DC". Allow several minutes for the instrument to warm up. If necessary, 
use the ZERO ADJ. control to set the meter pointer within scale limits during 
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the warm-up period. 



4. Short the UNhPROBE to the Ground Cable and set the meter pointer 

at the left-hand zero with the ZERO ADJ. control. If turning the FUNCTION 

selector to "-DC VOLTS" changes the position of the meter pointer, readjust 
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5. Set the FUNCTION selector at "OHMS", the UNhPROBE at "AC- 
OHMS", and the RANGE selector at "RXIO". Separate the UNhPROBE from 
Ground Cable. The meter pointer should move to approximately full scale. 

6. Use the OHMS ADJ. control to position the meter pointer on the last 

0^ fKd $CO!0^ 



7. Set the FUNCTION selector at "AC VOLTS". If the meter pointer 
does not read zero volts when the RANGE selector is at "1 .5 V", refer to the 
"AC Voltmeter Balance Adjustment" and "AC Voltmeter Caiibration"sections 
under Maintenance. 



Note: Although the meter is protected against burn-out under ordinary over- 
loads, repeated overloads may impair the accuracy of the movement. For this 
reason, in the following instructions the operator is advised to first make a 
trial measurement at a range setting higher than the voltage expected. 



DC VOLTAGE MEASUREMENT 

1. Set the UNhPROBE at DC and the FUNCTION selector at either 
"+DC VOLTS" or "~DC VOLTS", depending upon the polarity of the voltage 
to be measured with respect to ground. 

2. Set the RANGE selector at a position considerably higher than the 
voltage to be measured. 



3. Connect the Ground Cable to the ground side of the voltage being 
measured and touch the UNhPR^-^BE to the high siae. 



4. Reset the RANGE selector to the position which gives a reading near- 
est to full scale and read the dc voltage on the meter. 



ZERO CENTER INDICATION 



Zero-center Indication permits observation of either positive or 
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voltage excursions without resetting of the function selector. To prepare the 
instrument for zero~center indication, simply set the FUNCTION selector at 
"+DC VOLTS" and turn the ZERO ADJ. control (with no voltage applied) un- 
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m the meter pointer Is set at the center "-0+". The range selector should 
be set first to a position at least twice thevoltage to be measured and then to 
the lowest position which permits the meter pointer to remain on the scale. 
The value of a positive voltage (deflection to the right of the center "~0+") 

inttrl ei kinlf rnnn^ frnm thfi dr. volfanG 

•{3'-^ Q - - - 



I ^ U W ■ I I 1 W M 



reading on the scale. The value of a negative voltage (deflection to the left 
of the center "-0+") is obtained by subtracting thedc voltage reading on the 
scale from half the range selector setting. 



RESISTANCE MEASUREMENT 

Remove all oower from the eauioment under test before makinq resistance 
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measurements so that no voltages are present. 

1 . Set the UNI-PROBE at "AC-OHMS" and the FUNCTION selector at 
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2. Set the RANGE selector at "RXIO". 

3. Short theUNI~PROBE to the Ground Cable. The meter pointer should 
be at the left-hand zero. Use the ZERO ADJ. control to reset the pointer at 
the left-hand "0" , if necessary. 

4. Separate the UNhPROBE from the Ground Cable. The meter pointer 
should be at the last line on the "OHMS" scale. Use the OHMS ADJ. control 
to reset the pointer at the last line on the "OHMS" scale, if necessary. 

5. Connect the clip on the Ground Cable to one terminal of the resist- 
ance to be measured and touch the UNI“PROBE to the other terminal. 

6. Reset the RANGE selector to give a convenient deflection and mul- 
tiply the reading on the "OHMS" scale by the factor indicated at the RANGE 
selector setting. 

Caution; Meter movements, thermocouples and other low-current, low“ 
resistance devices may be damaged unless a range above "RXIO" is used. At 
the "RXl" and "RXlO" positions, the instrument applies up to i .5 volts to the 
resistance under measurement. 



RESISTANCE MEASUREMENT ABOVE 1000 MEGOHMS 

The upper limit of direct resistance measurement with this instrument is 
i 000 megohms. The leakage resistance of small paper and mica capacitors 
usually exceeds the value. To measure resistance values above iOOO meg- 
ohms, an external dc voltage source between 20 and 500 volts can be used to 
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obtain a measurable pointer deflection. The circuit connections are shown in 
Fig. 2 and the procedure is os follows. 

]. Set the FUNCTION selector at " + DC VOLTS" and theUNI-PROBEot 

"DC". 

2. Measure the voltage at point A and then the valtage at point B. 

3. Compute the resistance from the following formula. 

Rx (megohms) = 11 [(Volts at "A") - (Volts gt li:)] 

A/nlfit at 
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Example: In measuring a resistance by the method of Fig. 2 , the external dc 
voltage supply Is 300 volts. The Instrument measures 300 volts at point A and 
1 . 1 volts at B. Then, 

Rx = JJ (300 — 3000 megohms (approx.) 

M 




AC VOLTAGE MEASUREMENTS 

1 . Set the UNI-PROBE at "AC-OHMS" and the FUNCTION selector at 
"AC VOLTS". 



2. If necessary, use the ZERO ADJ. control to set the meter pointer at the 
left-hand "0" • 
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tage to be measured. 



4. Connect the Ground Cable to the ground side of the voltage saurce to 
be measured and tauch the UNI“PROBE to the high side. 
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to full scale and read the ac voltage. 



NOTE; All RMSscales are inblack with full-scale values of i .5,5,15,50, 
500, and 1500 volts. AH peak- to- peak scales are In red with full-scale values 
4, 14 , 42, 140, 420, 1400, and 4200 volts. When the instrument is set at the 
1.5 volt range, the RMS or P"P scales on the lowest arc (designated as LOW" 
Af"! nre reodi on hiaher ranaes. the scales an the two center arcs are read. 

f — , ^ fif M 

It should be noted that the fixed ratio of 2.83 to 1 between corresponding peak- 
to-peak and rms scales is derived from the relationship between the peak- 
to-peak and rms values of a sine wave. There fore, while peak-to-peak read- 
ings are valid regardless of whether the waveform is complex or sine, rms read- 
ings are valid only for sine waves. Note also that the time delay between the 
instant the leads are removed from the source being measured and the instant 
the meter pointer returns to zero is normal and is the result of circuit constants 
selected to permit accurate measurement of recurrent pulses with low repeti- 
tion rates. 



applications 



This instrument may be used to maintain and service television receivers, 
fm-am and communication receivers, transmitters, audio equipment, and pul- 
sed electronic and electro-mechanical equipment. Indicative of its versatility 
are some of the special applications described below. 

OSCILLATOR GRIP-BIAS MEASUREMENT : The negatiise dc voltage devel- 
oped on the oscillator grid is always directly proportional to the strength" of 
oscillation. This voltage can be measured vory readily at the ascillator grid 
while the band switch is turned to the various bands, and in each of its posi- 
tions the main tuning condenser is rotated fram minimum capacity. This will 
give an indication of the strength of oscillation at all frequencies within the 

osr.il In tor's ronoe. 
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AVC-VQLTAGE MEASUREMENTS; The automatic volume control voltage de- 



veloped by the incoming signal can be measured at a number of places in the 
receiver. This negative voltage first appears across the diode load resistor. It 
may also be measured along the ovc bus and at the grids of the rf tubes being 
controlled. The dc voltage measured at the diode load resistor is a very con- 



venient output indication during receiver alignment. 

Owing tathe high input resistance of this instrument, it is possible to meas- 
ure bias (ovc)voltage on the grid of rf and if amplifier tubes without disrupting 



the signal . 



DC SUPPLY VOLTAGE MEASUREMENTS: Power supply dc voltages can be 




measured at the rectifier filaments and in the filter circuits. Plate, screen, 
and cathode dc voltages can be measured at the corresponding pins of the tube 
sockets. 
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ure the voltage of a bias cell. Current drawing voltmeters are not capable 
of making this measurement and in many cases will damage the cell. 



DETECTION OF GASSY TUBES : One effect of a gassy tube is to reduce the 
normal negative grid bias, or even make the grid positive. This instrument is 
ideal for measuring the voltage directly at the control grid of any tube in 
order to determine whether or not this effect is present. Excessive gas will 
cause the tube to cease operating normally, and in an audio amplifier will 
usually cause the volume control to become noisy. This amount of gas will 
not always produce a noticeable change in the operation of the radio receiver. 
Consequently if repeated difficulty is experienced with volume controls be- 
coming noisy in this type of circuit, this instrument should be used to check 
for incorrect bias. 



OUTPUT INDICATION : To measure output in the alignment of am and TV 
receivers, the instrument is prepared for dc voltage measurement and usually 
connected to the load resistor of the second detector while the circuit com- 
ponents are adjusted for optimum output. In an fm receiver, the instrument is 
connected across the limiter load resistor. The zero-center feature is very 
useful for the alignment of fm discrim inotors. 



DB MEASUREMENTS; In order to avoid crowding of frequently used scales, 
there is no db scale on the meter. Another reason for the absence of this scale 
is that there are many different reference levels in use and each reference level 



results in a differentscale. 



Fig. I is a graph for one accepted reference level, 



namely 0.775 volts across 600 ohms resistive load (1 milliwatt), with which 
rms ac voltage readings can be converted to db readings. However, the db 
value read from the chart is correct only when the voltage reading has been 
taken across a 600 ohm resistive load. If the reading has not been taken across a 
600 ohm load, the db value read from the chart must be corrected by adding 
algebraically to it the correction increment specified in the chart of Fig. 3 
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chart, the correction increment maybe calculated from the following formula. 



Correction Increment = 10 log 600 (where R is the resistive load) 

R 



It should be noted that decibel measurements must be made with a sine wave 
form to avoid waveform error and that the correlation between decibels and 
ear response is greatest at 1000 cycles. 
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operating instructions 



The central 



circLii r 
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bridge circuit using a 12AU7 twin-frlode. When the bridge Is balanced, the 
voltages at the two cathodes will be equal and the meter connected across 
them will read zero. 



DC VOLTMETER OPERATION; When a positive dc voltage is applied, a frac- 
tion (depending on the range setting) is taken from the range voltage divider 
(R12"Rl8)and applied to Itie gridof Via. This causes the current through Via 
to increase and consequently, the cathode voltage of Via to increase. Con- 
currently the voltage on the arm of R22 tends to increase, which since it tends 
♦rt nnLa f'ntUn/to rtf vlkmrtrA ivwItIvA cniisc^ o decreose in the olate cur— 

■ W lllwrxw w. T I , 

rent and hence in the cathode voltage of Vib. This push-pull action permits a 
large value of cathode resistance with negligible degeneration and, conse- 
quently, greatly increased stability of operation. The meter circuit is con- 
nected across the two cathodes and the difference in potential across the meter 
causes current to flow through the meter from the cathode of Via to the cath- 
ode of VI b. 



AC VOLTAGE MEASUREMENTS: The applied voltage is first rectified by the 
twin-diode V2, which serves as a full-wave peak- to- peak rectifier. The oper- 
ation of this circuit is as follows: On the positive swing of the ac signal, diode 
V2a conducts and a negative dc voltage equal to the positive peak value builds 
up on the plate-connected side of C2. As the ac signal voltage swings nega- 
tive, diode V2a ceases to conduct (and so prevents any discharge of C2) while 
diode V2b begins to conduct. The negative dc voltage on C2 is added in series 
to the signal voltage on the negative swing and is applied to the cathode of 
V2b. As a result, a negative dc voltage equal to the sum of the positive and 
nortrii'tuia ni^nkt nf the iMsitive and neaative oeaks of the ac sianal voltage is 

..wgw I ^ J _ 

built up on the plate-connected side of C3 through conduction of diode V2b 
and Is maintained because of the relatively long time constants of the circuit. 
To offset the contact potential within VI , an exactly adjusted positive voltage 
is taken from the junction of R26 and R27 and applied to the VI rectifier circuit 
through isolating resistor R28. The peak-to-peak voltage across C3 is atten- 
uated by R29 before application to the range voltage divider and thereafter 
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through the battery and the section of the ohms range network (R5“Rn ) selected 
by the range switch. With nothing connected across the Input termlnols, no 
current Is drawn, and consequently there is no voltage drop across the ohms 
network. As a result, the entire battery voltage is applied to the grid of 
V1-a. Potentiometer R30 in the meter circuit Is adjusted to produce full- 
scale deflection (infinity reoding) in this condition. A short across the input 
terminals produces a voltage drop in the ohms range ne^work equo! and oppo- 
site to the battery voltage and effectively places the grid of Via at ground 
potentiol for o zero reading. Intermediote values of resistance produce vol- 
tage drops exceeded by the battery voltage ond the difference in voltage Is 
applied to the grid of Via. This voltage causes an intermediate deflection 
on the meter which has on ohms scale calibroted to read the applied resistance. 



maintenance 



Included in this section ore instructions for calibration, adjustment, re- 
pair, and part replacement. 

CALIBRATION 

General : Instruments purchosed in kit form must be calibrated before use 

as desc ribed below. Factory-wired instruments havebeencalibratedond tested 
at the foctory. If a change occurs in the occuracy of the instrument after o 
long period of use, it is probably due to oging of the components. The occu- 
racy of the instrument may readily be restored by repeating this colibration 
procedure. Recalibration will olso be necessary, whenever parts ^tuDes, etc.; 
are replaced. 
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bond zero when the power is shut off. If the meter pointer comes to rest ot o 
deflected position, adjust it to zero by turning the slotted screw directly be- 
neath the meter foce. 



Worm-up: Insert the leads ond plug the line cord into an outlet supplying 
105“ 125 volts AC, 50“60cps. Turn the unit on and allow a minimumof 2 hours 



for the warm-up preliminary to calibration 






bration, a 36 hour worm-up period is desirable. If necessary, use the ZERO 
ADJ. control to set the meter pointer within scale limits during the warm-up 



neriod . 
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AC Voltmeter Balance Adjustment: Set the FUNCTION selector at "AC 
VOLTS", the RANGE selector at "1500 V" , and the UNhPROBE at "AC“ 
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OHM5" Short the UNI-PROBE to the Ground Cable and use the ZERO ADJ. 
control to set the meter pointer exactly at the left-hand zero. Keeping the 
leods shorted, reset the RANGE selector at "1.5 V" and use the AC Balance 
potentiometer, R27, to reset the meter pointer at the left-hand zero. 

AC Voltmeter Calibration ; Set the FUNCTION selector at "AC VOLTS , 
the RANGE selector at "150 V" , and the UNhPROBE at "AC-OHMS" . Con- 
n0ci U^4!""PRC5BE Gn d the Ground Cable across the 117 volts AC supply. 
Ad?us'tThe""AC Calibration potentiometer, R32, until the meter reads 117 rms 
volts. If the maximum accuracy of which the instrument is capable is desired 
(±5% of full scale), apply exactly 150 valts (60 cps) on the "150 V ^ range 
(or 50 volts on the "50 V" range) and adjust R32 for exactly fuii-scaie aenec- 

tion . 



.. . c-t tu- Cl iMrTinKi«i»li»rtar at "+ DC VOLTS" , 

Lh., voirmerer \.^aimrui iwi mo. w. ■ 

the RANGE selector at "5 V", and the UNhPROBE at "DC". Connect the 

UNhPROBE and the Ground Cable across two flashlight cells in series, which 

will orovide a voltage of 3.10 volts when fresh. Adjust the DC Calibration 

potentiometer, R31, until a 3.10 volt reading is obtained on the meter. 

Ohmmeter Calibration : No separate calibration is required. 



NOTE: Acess to the three calibration controls is obtained by temporary re- 
maval of the plug-buttons inserted in the side of the cabinet. Fig. 4 shaws 
finn rtf ttrtfh mntrol In AAodels 232 and 249. 
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MODEL 232 



MODEL 249 



Fig.4 
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TUBE REPLACEMENT 



When a new fubeis instalied in the instrument, it may be necessary to re*- 
zero when switching from the lowest to the highest dc-voltage ranges unless 
the tube is aged by operating it in the instrument for 36 hours. The calibration 
should be checked after this period. 
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Do not permit an exhausted battery to remain inside the instrument case 
as the chemicals from a deteriorated battery may damage the components. 
Indications of a weak battery will be found in the trouble-shooting section. 

TROUBLE-SHOOTING THE MODEL 232 or 249 



As an aid to localizing the cause of faulty operation, the following general 
trouble-shooting procedurehas been prepared. Obviouslyall possible troubles 
can not be listed and the technician should use the schematic diagram to trace 
down unlisted troubles. In general, newly constructed kit instruments should 
be given a through, step-by-step check of the wiring, following the tables 
and pictorial diagrams in the construction book, in case the trouble is not 

iTcf^rl /'rtnnrtfr fino Iscforl a ^niieae 

Instrument fails to operate on all functions; tubes do not light 

1 . Line cord broken or not making contact at outlet. 

2. Switch section SID defective. 

3. T1 defective: Check for shorted or open windings. 
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uQt?S not work properly; merer purnrer does nor move 



or bangs to right or left . 

1 . Incorrect operating voltages on bridge tube VI . 

a. No B plus or B minus voltage present: Check CR1,C5,T1 high 
voltage winding, R26, R27, and R24 with ohmmeter; check connections 
between theSe components also. 

b. B plus and B minus voltage present: Open or short in VI circuit. 

c. VI defective: See "Tube Replacement" . 

2. Switch section S1“C defective or wired incorrectly. 

3. Defective meter movement. 

4= ZERO ADJ. control erratic in operation: Potentiometer R22 Is de- 
fective; replace with new control. NOTE: First make sure mechanical zero 
of pointer is correct. See "Mechanical Zero" under Calibration. 



Meter pointer sticks 

1 . Cracked or broken jewel bearing in meter. NOTE: Individual re- 
placement parts for meter movement are not available. Meter should be re- 





inrernurrcgnr uppiurlmi mi un iwnwiiwiw 

1 . Loose or bad connecHans in prabe or cables. 

2. Wiper contact on SIB or SIC defective. 

3. Loose ar bad cannecHan In bridge circuit wiring, including meter 
terminals. With power applied, probe wiring and components with insulated 
probe. 

4. Vi defective. Replace as described under "Tube Replacement. " 

5. CRi intermittent. 

Instrument fails to operate on OHMS; works normally an ac and dc voltage 

mAnCMrAlIl . 

1 . Battery exhausted ar not making contact. 

2. Defective wiper contact on switch section S2C. 

3. "OHMS" contact (terminal 7) an SIB defective. 

4. Open circuit in resistor network ar burned out resistor around switch 
section S2C. Check continuity af network R5 through Rli . NOTE: This net- 
work is made up af resistors which are added in series as switch is rotated. 

Ti e c li_. imnpnnar nnarnfinn nn nnA nr more 

inererare, one luun^ lesisiui mw/ — 

ranges, 

5. Loose ar broken "Ohms” contact an switch section SIC (terminal 1) 

OHMS ADJ. fails to give infinity setting on "OHMS" scale . 

1. Battery exhausted. 

2. OHMS ADJ. potentiometer, R30 defective. 

3. VI defective. See "Tube Replacement" . 

Resistance readings inaccurate an some or all "ohms" ranges. 

1. Onear more resistors in network around switch section S2C have changed 

value. 

2. Excessive leakage in "ohms" circuit. Check switch wafers an S2C 
and SiB far dirt or damage. NOTE: High humidity may cause leakage and in- 
accurate readings an high ohms scales. Bake out inside af instrument witn 
light bulb, 

3. Shgrted wiring in resistor network around S2C. 

A ... #>#«nnA^fr#inc fn rFrruTt. 

Ul I liyi i-"l 

Instrument fails to operate on anvac voltage range; works normaljy.gn QHMS 
and DC VOLTS . 

1 . V2 defective. See "Tube Replacement." 

2. AC volts contact an SI A, SIB, SIC, or S2B defective. 

3. Faulty wiper contact on S2D. 

.A. ■ ^ m m .e M. I \/0 mi 

4. iJpen ar sharr in circuiiry osiaciarea wim ww. w.— 

components values with ahmmeter. 

5. Cl , C2, ar R29 open; C3 shorted. 



Meter pointer moves off zero when ranges are changed. 

1. "AC Balance" potentiometer R27 out of adjustment. Readjust as de- 
crrfbe under "AC Voltmeter Balance Adjustment, " If adjustment cannot be 
made, then 

2. R28 or R27 Is defective. Check value with ohmmeter. 



AC voltage readings Inaccurate on some or all ac ranges; performance on ohms 
and dc voltage ranges Is normal . 

1 . Defective contacts or wipers, or excessive leakage in S2B. Check for 

_ _ J ? _ L. . ^ . i ^ A._. 

or uirr/ conracrs. 

2. V2 defective. Install new 6AL5. See "Tube Replacement." 

3. C2 or C3 leaky. 

4. R29 changed in value. Check with ohmmeter. 



If instrument is inaccurate on 500 and 1500 volt ranges only, check contacts 
10 and 11 on S2D and also R2, R3, and R4. If inaccurate on 1.5 volt range 
c»ily, replace V2. See "Tube Replacement. " 



Instrument fails to operate on any range of "+VOLTS" or "“VOLTS"; works 
normally on ohms and oe volts . 

1 . UNI“PROBE resistor is open. Try applying low dc-voltoge withUNI” 
PROBE set at "AC"OHMS". If reading is obtained (about 10% high), replace 
UNI“PROBE resistor. 

2. DC voltage contacts on switch sections S2A, SIB, or SIC are de- 
fective. Check for loose or broken contacts. 



V IWVfg 



M-L\/rM TCii 

I IMg II Wig IJl I I V I .J 



it-\/rM tCii 

V I J 



« « A I A H 

ww yv^i IWMP wi iw IP" 



sistance readings are correct . 

1 . R31 out of adjustment. Reset as described under "DC Voltmeter Cali- 
bration." 

2. UNI“PROBE switch is shorted, resulting In readings about 10% high 
on all +DC and “DC voltoge ranges. Use ohmmeter to check for short be- 
twem input and output of probeat "DC" position as well as "AC"OHMS" 
position. 



3. Resistances in network around S2A has changed value. Check with 
ohmmeter and replace defective resistors. 



CirT\ D *_ c 

ixcpuir 

If your instrument fails to function properly and the cause of the trouble can 
not be found with the trouble shooting information provided, you may return 
it to the EiCO repair department where It wM ! be repaired at a charge of $5. 00 
plus the cost of parts. If your instrument has been built from the kit form, 
refer to the complete statement of the EICO servicing policy in your con- 
struction book. (Note: Please include UNl“PROBE when returning instrument 
for repair. ) 
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HCIkElS: RIFiUHCE LEVEL( 00k) OF 1 MW IN 600 OHMS 




Fig.1 

REPLACEMENT MRTS LIST 



STICNa 5YM. 


DESCRIPTION 




STKlMi SYM. 


DESCRIPTION 


10033 


R19 Res.,3.3MQ, 1/2W, 


20% 


11049 


R16 


70 KQ, 1/2W, 1% 


10034 


MA ^ 1 

iUD 


j ^ 1. A A * /n\At 

, \/£.n , 


nnr%/ 

ZU70 


1 1 


m ^ II 

IM/ 


AA Y /^lA/ YO/ 

, I/ATT, I /O 


10404 


R28 


82 MQ, 1/2W, 


10% 


11051 


R18 


10 KQ, 1/2W, 1% 


10406 


R20,21 ' 


680 Q, 1/2W, 


10% 


11052 


R3 


325KQ,1/2W, 1% 


10407 


R1 


1 MQ , 1/2W, 


10% 


11700 


R4 


900KQ IW, 1% 


10503 


R26 


JON, 


ef%j 

;i70 


1 1 

1 l/UI 


n Y a fi 

l\1^ 


^ Y 14/ Y QL 

/ r ■ ^ 


10520 


R24 


68K, 1/2W, 


5% 


16000 


R22,30 " 


pof., 2 KQ, linear 


10521 


R23 


47K, 1/2W, 


5% 


18014 


R31,32 


pof. , 2 KQ, linear 


10524 


R29 


18MQ, 1/2W, 


5% 


18015 


R27 


pof.,10KQ, linear 


11025 


RZ 


1 1 /niA/ 


1 a/ 

1 70 


aaana 


Y 

1 


Y £ _ YAAA\/ 

f * 1 HU ~ 1 VW T 


11026 


R15 


200 K, 1/2W, 


1% 


20007 


C4 


cap . , . 003 mf - 400 V 


11037 


R9 


900 Q, 1/2W, 


1% 


20012 


C2,C3 


cap., .025 mf -400V 


11038 


R8 


9KQ, 1/2W, 


1% 


23010 


C5 


cap., elec. 10mf,150V 


* m AM A 

1 lujy 


R7 ' 


ru , i/^vf f 


1 O/ 

1 /o 


CZAAA 

^OWV 


BTY 
D 1 1 


1 ij. t t /9\/ 

h/vil y f 1 1 / & T 


11043 


Rll 


9.7Q, 1/2W, 


1% 


60024 


S2 


switch, range 


11044 


RIO 


90 Q, 1/2W, 


1% 


60025 


SI 


switch, function 


11045 


R6 


900 KQ, 1/2W, 


1% 


72004 


Ml 


meter, 400 ua 


1 10^0 


n JT 1 


nki/^ 1 /*>\kl 


1 

1 A7 


OAAT O 
7W 1 


\/l 
V 1 


10Atl7 


11047 


R13 


2MQ, 1/2W, 


1% 


90017 


V2 


tube, 6AL5 


11048 


R14 


700 KQ, 1/2W, 


1% 


92000 


11* 


bulb, #47 




*Model 249 only 




93003 


CRl 


rect. , 35 uo 
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TSD FOR EICO MODELS 232 & 249 



Before you start trouble shooting, check wiring carefully. In rr.ost 
cases, trouble will result from wrong or reversed wiring, cold or un- 
soldered connections, wrong parts used or transposed with others. If 
you have follov;ed the instructions . given with your kit, used a good 
iirori/ s. Good <5iT3.dG zrosin coirs soldsiT/ s.n.d ussd S- liS3.t sinlc 
on precision resistors, you should have no fear of high resistance 
solder joints or shorts and over-heated parts. 

STEP 1 



Compare the voltages in your unit with any shown on the schematics and 
locate the cause of any found to differ by 20%. See figures 1 and 2. 



SIMPLIFIED SCHEMATIC BREAKDOT^N 



Fxq , 



5t0 / 



CR! 

j 

— > 






(20 VAC 
- V 



,b' iq . ^ 
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•> -fOO V 
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<- 

C ) /i 



6 0 r- J 
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Oi 't r-r- i 



'1 



,003 _ 2 _ 






-C_ ‘ 

vV\N’V 



_-CK 



jV.7ArX 






AC CAi- 
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fS}A^(9; — ^ 4 

r '\ — 1 

t/v. ^ • 
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* I 

(7l AO (2' 

I ^ ^ — • 



/Tn -DC 



/?22t2.K 

—/DO - — ) -* 

V 7 /<, Vj-vw,— e'/- 

2k m 

3'/ A 

J1 CT S' // I ^ /.A' / 



A / /s 
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R kO ■) !X 
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VI O\7no0i=5 



t^iU 

f\l 1 
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HIS- 


20CK 
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n 1 y 

/N(b 


/ % 




Rn 
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Riy 


1 /^ 
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<■ 

"C. 
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■ ■ ■ ; / A CD 



5-(A)/foo 

Fiq_ 



Fig. 3 
NOTE 

Numbers in the circles refer to contacts. Numbers between the circles 
contintiity V7h0n sv/itch is in pcsiiion idsniiiisd « NuinlDs^s 
above the circles refer to switch wafers. 

Pig 1. - Power Supoly Pig 3.- SIC Function Switching 

Fig. 2. - Basic Brl.ige Circuit Fig 4.--jjCC Switching Circuit- 
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STEP 2 



The next step will trace the trouble either to the basic bridge circui 
or the grid circuit of the 12AU7 . Place the function switch into +DC 
volts and ground the j unction of R 19 and S lA-4 vjith a screwdriver or 
the Gonnmon lead of your instrument. This will balance the bridge and 
v/ill enable you to adjust the pointer with the zero adjust pot. If 
there is no adjustment, we know the trouble is in the cathode circuit. 
If the pointer does return to zero, we then know the trouble is in the 
grid circuit. See figure 2 , 

STEP 3 



ImTDlTOpGir 02T d X S S XiTt 2^ X G-IT VoXt3.^GS Xh th-G C^tiT.Odw GXJirCLlXll 3. 2T G 12SU.3.X1^' 

dicative of a defective 12AU7, improper or open rr-esistors , defective 
zero adjust pot, or leakage to ground on the sockitt, switch SlC or in 
the pot (R22) . 2.3V +20% is usually measured between cathodes and 

ground which will vary when the zero adjust pot iis varied. Zero adjus 
ment should be possible in all functions. If the meter does not move 
continuity through SlG, or through the calibratian pots, is suspected, 
see figure 3. Grounding one cathode or the other through a 4.7K onn 
resistor should cause the meter to move up scale showing the meter 
movement is good. 

STEP 4 

Operation of the grid circuit can be checked by connecting a 3.3 meg, 
1/2 watt resistor from the positive terminal of HTl to XVl-2. The 
meter should move up scale and indicate about .8 to 1.3 on the 1.5 vol 
DC scale: the actual value will depend on the position of the DC cali- 
bration pot, operation of the DC calibration pot, R31 may be checked 
at this time if capacitor C4 is not shorted or laaky, 

STEP 5 



With the range switch in the 1500V position removal of the short in- 
stalled in Step 2 should not greatly change ttr>e meter reading, but 

higher readings will normally be obtained when th.e range switch is 
turned towards the 1.5 volt position. If there Is a change, ground 
terminals SlA-4, SlA-5, S2A-12 and S2A-1 (in that order) with the com- 



1 _ ^ .3 






rpon xuau, wiii j-npuini- i-ht; w3.ft;r coiitaiuiiiy thG comiGCtion or 



contact- See figure 4. 



STEF 6 

with the range switch in the 1.5 volts position, the application of 1. 
volts through a 3.3 meg resistor to Jl should give you a reading on tf 
meter. If not, move the resistor to SlB-S, SlB-Ll and to S2A-1, and 
note where the first reading is obtained. An indLication will pinpoint 
the area where continuity is lacking. 
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STEP 7 



Any problems remaining will bs limited to bad resistors, poorly sold- 
ered connections, or no continuity through the switches in the circuit 
preceeding Rl9. Figures 5 & 6 ... will be helpful when trouble shoot- 
ing problems existing in OHMS and AC FUNCTIONS. It is advisable to 
use another ohmmeter w'hen checking for continuity or values of resis- 
tors . 
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NOTE 

Numbers in index refer to contacts. Numbers between the circles in- 
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above the circles refer to switch wafers. 




INTERCONIMECTION CHARTS 



Function Switch Si #60067 





Oir'i;’ AC-VOL'i'S 


-DCV 


+DCV 


OHI^IS 


1 


->>1 A tott! 

o— XU“XX 1 


A c 

-X — ^ 


“ —5 


1 A _-7 _Q 

1 T— / — w 

L_ 


B 


8-9 

* 


8-11 


8-11 




i 

C 


2-11-9 2-11, 8-9 


2-11, 5-8 


2-5, 8-11 


1-2, 8-11 


D 


! 3-4 1 

1 

1 


1 3-4 


3-4 


3-4 



Function Switch S2 #60024 





1.5 


5 


15 


50 


150 


500 


1500 




tJ V 1 

XN ^ A. 


R X 10 


R X 100 


R X IK 


R X lOK 


R X lOOK 


R X IM 


A 


1-12 ■ 


2-12 


3-12 


4-12 


5-12 


6-12 


7-12 


B 


T t n 

x-xx 

i 


«-» t T 

xi — XX 


* . 

IT 

J— XX 


A IT 

‘“Jr — X X 


in .11 

XU — X X 


1 n _ 1 1 

XU “XX 


1 n_i T ! 

XU ~ X -L. 1 


c 


r -r 

1-6 ! 


1-7 


.. .. 

1-8 


1-9 


1-10 


-1-11 


! 

1-12 1 


D 


j 

3-5 


3-5 


r~ 

1 3-5 


3-5 


- 


5-10 


5-11 



Below you will find a list of possible troubles and their remedies; 
SYMPTOMS PROBABLE CAUSE SUGGESTED PROCEDURE 



POX'ffiR SUPPLY 



1 ^ X. ^ ^ L. ^ T" ^ *1 « > >>• Ti 4~ *i 2 \ XT/~\r 

X« X’XCUi&« XAi llWi.U4a.a. a. u j-wi i # \ i-4 / i.'iw* 

I tratv will get warm 

I 
! 

2. Trans, leaking wax ; (a) Short in power 

I supply. 

i 

I 



(a) Remove rectifier 
CRl, check trans , voli 

pp>- 



snc3 GR 1 



place trans. or <2 r1. 



(b) Leaky filter con- 
denser . 



(b) Replace condenser 















DC BRIDGE CIRCUIT 



1. MGter does not 
move . 



2. Meter jump when 
you touch probe 
on 5V, lOV and 
high ohms ranges. 

3 . Pointer swings 
off scale on all 
ranges . 



4 . pointer swings 
off scale on all 
voltage ranges 

^ v-^ 4-» 



5. pointer swings 
off scale on 
only one range . 



6 . Plus and minus 
DC, no readings 



(a) No voltage on (a) Check power supply 

plate of i2AU7 , (See diagram) 



(b) Short-. in function 
switch . 



(b) Remove meter leads, 
check resistance from i 
leads to ground to locate 



through function switch 
using figure 3. 



(c) Short on meter (c) Remove any shorting 

movement wire on meter used for 

shipping purposes 



{^) Norm.al reaction (a) Some of the pickup 
due to electrostatic might be reduced by in- 
pickup; will read sorting a .01 mfd. from 

correctly if cali- one side of the lirie to 

brated properly. the ground. 

nnpn bri fa^ TTse orocodure in oara 

V — / '-’C ZJ ^ \ — ^ ~ ^ ~ 

circuit graph three. 



(b) Defective 12AU7 

(a) Poor ground on AC, 
DC divider network 
(See figure 4 & 6) . 

(b) One of the res . 
in divider network 
open or not making 
proper contact. 

(a) No continuity 
through S2 range 
switch . 



(a) Short in Uniprobe 



15 ci G T cr +• 

^ y w tav ^ w ^ w * * 



(b) Change 12AU7 . 

(a) Solder and secure 
ground two lugs on RANGE 
switch . 

(b) Check divider using 
ohmraeter . See fig. 4 & & 



(a) Use ohmmeter to check 
continuity through inop- 
erative position and ad- 

contact . 

(a) see that shield is 
not touching inner con- 
ductor . 

(b) Replace resistor . 
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SYMPTOMS 



PROBABLi: CAUSE 



SUGGESTED PROCEDURE 



6 . 



(c) Shorted jack 



(c) Replace jack or ].ook 
for solder inside of jack. 



7 . Meter moves imme- 
diately after 
unit is turned on 



(d) Defective DC 
calibration pot. 



(A) Replace pot. 



(a) Leakage to ground (a) Replace or clean in- 



in pots . 



side of pots R22, R30, 
R31 or R32. 



8. Shift on 5v and 
lOV ranges. 



f T-v \ +- T 1.^ ^ If 

on Sic function 
switch . 



(a) This should only 
happen on DC . AC has 
ft balancing pot. 



c: owxu'._iij 

with alcohol or spray. 
Examine for shorts caused 
by wire or solder. 

(a) Kormal shift; DC very 
slight. Try changing 
12AU7. 



9. Meter seems slug- (a) C4 condenser bad 
gish; needle moves or leaky, 
across scale slowly 

(b) Condenser marked 
incorrectly. 



( a) Replace same . 



(b) Replace same 



(c) Meter movement 
sticks. OK when top- 
ped with finger . 



(c) Replace same 



10 .with leads shorted (a) Ground jack on 



touch the probe 
tips . Needle 
jumps . 



1 r>n+- rr t m t n 



(a) Fibre washer left on 
IdShS-HS. j 3 .c 1 ^ • RSivlOvc 
washer and make sure r c 
is grounded to pane 1 



11. Needle jumps when 
you touch cabinet 
or p ace 1 . 



(aj A.C. leakage 
in transformer. 



(a) Put .01 condenser fror 
side one to ground. 



12. DC voltage reads 
high; can not be 
calibrated . 



(a) Resistor in DC 
probe left out or 
wrong value 

(b) Plate voltage 
on 12AU7 too high. 



(a) Insert resistor (Imeg) 
in probe, (b) Replace 
transformer . (c) Reverse 
A.C. plug. 

(b) Check power supply and 
resistance in the cathode 
circuit of 12A.U7 . 



(c) Try other 12AU7 ‘s. 




3'%/T^rrj^r.cr:' 

o X 1 

13. DC reads lev; 



14. Not enough swing ^ 
unable to obtain 
zero center , 



OKMMETER SECTION 

1. Not enough swing 
on ohms scale 



2. Ohms does not 
read but has 
enough swing 



3. Pointer swings off 
scale to the right 
and ohms adjust 
has little or no 
affect at all. 



ES3 135A — 



rn’T'-r'i ^ 



(a) Break down in 
probe 



(a) Check insulation in 
panel mounted connector, 



(b) Break down on 
function switch 

(a) Plate voltage 
on 12AU7 too low . 

(b) Insufficient 
gain in 12AU7. 



(a) Battery bad. 

(b) Voltage on plate 
of 12AU7 too high, 

(c) Voltage on plates 
of 12AU7 too low. 



(d) 12AU7 has low 
y s.ln • 

(e) Zero adj . pot 
changes value 

(a) Uniprobe open 

(b) No continuity 
through SlA. 

(c) Banana jack not 
grounded properly. 



(d) Test leads open 

(a) Battery left out 
or wired in incor- 
rectly, 

(b) Battery wires 
broken. 



(b) Reitiove leads from 
function Switch. See para- 
graph on leakage. 

(a) check power supply. 
(See section on power 
supply troubles) 

(b) Try replacing 12AU7 



(a) Replace battery. 

(b) Check power supply 
and also zero adj, pot. 

(c) Check power supply 
(replace filter condenser 
paralleling it will not 
show leakage, 

(d) Replace tube. 

(e) Check value and re- 
place if necessary, 

(a) Adjust contacts in 
Uniprobe . 

(b) Adjust or clean con- 
tacts. See figure 5. 

(c) Check and remove 
shoulder washer if nece- 
ssary. 

(d) Check and repair. 

(a) Install battery or re- 
wire correctly. 



(b) Replace battery wires 




SYMPTOr-S 



SuGGESTiiiJU PKUCbJDURE 



nnrM:i7\T^TT:’ T'rr^ 

JT 1jJ:j C, 



3. 



4, Pointer swing to 
the left V7hen 
range sv/itch is 
rotated to the 
high ohms ranges 



(c) If this occurs 
on ly on one range , 
the resistors for 
that range or switch 
is making poor con- 
tact , 

(a) Gassy tubes 



(c) Replace defective re- 
sistors, clean switch 
wafer v/ith carbon tetra- 
chloride, resolder to lug. 
See figure 5. 

(a) Replace 12AU7 



5. Pointer swings to (a) Due to insuffi- 
the right of scale ciently aged 12AU7. 
only on Rxl meg 
range . 

(b) Pickup 



(a) Allow 12AU7 to age 
longer. If it still does 
not help replace tube. 

(b) Add a .01 condenser 
from one side of the line 
to ground* P.Gvsrs 0 thG 
plug. 



6, With leads shorted (a) High resistance 
all ohms ranges connection in unit . 
zero except RXl 
range . 



(a) Resolder female co- 
oxlal connector and bana- 
na plug. Rosolder all con- 
nection in ohmmeter sec- 
tion or unit. Ad j . uni- 
probe contacts. 1/10 or 
2/10 residual reading is 
normal . 



7. Readings on all (a) internal resis- (a) Replace battery 
ranges either high tance of battery has 
or low. changed although volt- 

age readings of battery 
is Correct. 



(b) 12AU7 not up to (b) Try other brand new 
* tubes. Select one for best 

accuracy + 10% is accept- 
able , 



(a) Cup washer or (a) install fiber shoulde- 

battery clip grounded washers. Check for shorts 

See fig. 2 in Construc- 
tion manual. 



8 . No movement in 
ohms 
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SYMPTOMS 

AG Section 

1. No voltage v/hen 
AC Is applied. 



2 AC will not cali- 
brate, reads too 
high or too low. 



3. AC will not zero 
balance . 



PROBABLE CAUSE 



(a) Blocking conden- 
ser in A.C network 
open, missing or 
v;ired improperly. 

(b) Leaky bypass 
conderser on 6AL5. 

(c) 6AL5 tube defec- 



(d)TB3 grounded by 
solder 



(a) 6AL5 tube defec- 
tive . 

(b) Bypass cond. on 
<the 6AL5 leaky. 

(c) AC compensating 
resistors changed 
value . 

(d) Leakage in 
switches , 

(a) Tubes not ba- 
lanced properly. 

(b) Res. in balan- 
cing network wrong 

traliia fTi'iC, 

V- M ^ ^ •w « \ w / AX f AX r y 

(c) Balancing resis- 
tors left out. 

(d) 12AU7 tube not 
grounded properly. 



SUGGESTED PROCEDURE 



(a) Replace condenser 

or rewire to proper con- 
tact, (cl or C2) . 

(b) Replace condenser C3 

(c) Replace 6AL5 tube. 

(d) Remove excess solder 
Do not mistake tb 3 for 
ground lug on XV2. See 
fig. 3 in instruction 
manual . 

(a) Replace tube , 

(b) check and replace 
cond. C3 if necessary. 

(c) Check and replace if 
necessary with correct 
value . 

(d) See section on 
leakage . 

(a) First replace 6AL5 . 
If this does not help, 
then replace 12AU7. 

(b) Check values of 
balancing resistors. 



(c) Insert resistors 
R26 and R28 . 

(d) Resolder all con 
nections . 
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SYMPTOMS 



PROEABLE CAUSE 



SUGGETED PROCEDURE 



4. AC non-linear does 
not read same volt- 
age on any two 
ranges. EX: lOOV 
input should read 
100 volts on lOOV, 
500V and 1000 volt 
range . 



(a) Unbalanced tube. 



(b) Break down of 
connector . 

(c) Leakage in fun- 
ction switch. 



(a) Replace 6AL5 tube 
Also try replacing 12AU7 
tubs . 



(b) Replace panel 
mounted connector . 

(c) see section devoted 
to leakage. 



LEAKAGE 



One of the most common troubles in sensitive equipment is leakage 
and it is one of the most difficult troubles to locate. In order to 
determine whether or not leakage is present in your unit, the follow- 
ing procedures may be used: 

1. Apply a known voltage (somewhere around lOOV) to the input (pr.obe) 
of the VTVM. set range switch to desired range, check reading, then 
move the range switch to the next range (without changing the input 
voltage) . The reading should be the same. In other vjords, if 100 
volts is being used as a standard, the VTVM should read lOOv on the 
100 V range and when switched to 500 or 1000 V ranges , it should also 
read 100 volts . 

2. Leakage can occur on wafer B of Si (See figure 4 & 6) or wafers 
A of si, B of S2 or D of S2, (See figure 6) . In order to locate the 
exact point at which the leakage is taking place, you must remove 
the leads from the function switch and make direct contact, thus 

j i •(-r'h -F-r om -h hp> (*• T rr*!! i -t- . 

UNIPROBS CONTACTS 

In cases where meter readings are 
errotic or not constant the contacts 
in the Uniprobe are suspect. These 
contacts should be bent so that a 
belly is formed in the vicinity of 
the metil washer on the nose piece. 








(pj-^ 0^0 ;^pp 03 ,]fs to bi 0 EornG confusion bietwGsn thG 3 .nd funci-ion 

sv;itches. The switch illustrated in both Vigure '-4 and ±p5 is narked 
#60024 on the detent plate. This is the range switch. 



^'.c.r\C\c.n 

Tue runcc-Lon t=v/j.T.oii uiclj. ritiu > 

precision resistors wired on to it. 

but may be found in Figure #7, marked 



u-iTid should not hs^ VG any of the 
It is not illustrated separately 
SI. 



page 4, Figure 3, 2nd Column ~ 6th instruction; ^ 

"Connect the 4.7 megohm resistor "Change lug "C" (C) to lug "D ' 

(C) ’■ . 

on Figure 3 TB3-1 looks like a ground lug on XV2 . Care should be 
taken not to ground the terminal strip . 

Page 8, Figure 7, Meter terminal No.l is the positive (+) terminal, 
terminal Ko. 2 is the negative (-) terminal. 

page 12, Step 3. Insert battery with positive terminal into the cup 
washer . 



page 12, Step 5. (Third line): Change 50,000 ohms to 40,000 ohms. 



page 9, Fig. 8. E13 should be shown pointing downward. 

page 14, Operating Instructions . schematic diagram is incorrect . Use 
corrected schematic diagram in the Construction Manual. 

An apparent discrepancy exists in the wiring of R30,R31 and R32 when 
figures 3 and 7 are compared with the schematic. However the 232 wi. 

work wired cither way . 



The schematic may be corrected as follows: VJires marked with an X 

are to be eliminated - wires indicated by dots are to be added. 




From a cold start, the meter should not move when the unit is turned 
on until the 12AU7 reaches operating tanperature . Leakage paths to 
ground in r22, R30, R31, r 32 or SIC causing such operation can be 
cleared (removed) by using a contact cleaner spray. Application di- 
rections will bo found on the container. 
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ENJ OY YOUR BOOKS 

PLEASE VISIT OUR STORE FOR EVEN MORE GREAT 

STUFF! 

WWW.EVERYTHI NG4LESSSTORE.COM 
COPYRIGHT NOTICE 

ALL MATERIALS INCLUDING CD/ DVD AND PDF 
FI LES ARE COPYRI GHTED 
WWW.EVERYTHI NG4LESSSTORE.COM VON 
WALTHOUR PRODUCTIONS AND MAY NOT BE 
REPRODUCED, COPI ED OR RESOLD UNDER ANY 
CIRCUMSTANCES. YOU MAY HOWEVER MAKE A 
COPY FOR YOUR OWN PERSONAL BACKUP. 
MATERIALS ARE FOR PERSONAL USE ONLY. 

I F YOU PURCHASED THI S FROM ANYWHERE BUT 
FROM US PLEASE NOTIFY US IMMEDIATELY SO 
THAT WE MAY CHECK I F YOU PURCHASED FROM 
AN AUTHORIZED RESELLER SO WE CAN LET YOU 
KNOW I F YOU NEED TO RETURN FOR FULL REFUND 
FROM AN UNAUTHORI ZED SELLER. 

THANKS AGAI N AND PLEASE TAKE THE Tl ME TO 

VISIT OUR STORE. 

ATTENTION! EVERYTHING ON SALE NOW!! 

cm. 

HOT SALE! 

THIS PAGE COPYRIGHT VON WALTHOUR PRODUCTIONS 
WWW.EVERYTHING4LESSSTORE.COM 











